Name: Chemistry 313

Chapter 1
CHEMISTRY, THE SCIENCE OF MATTER
Chapter Outline

1.1 &> The Puzzle of Matter

Vocabulary
chemistry matter mass
property scientific model qualitative
guantitative substance mixture
physical change physical property solution
alloy solute solvent
aqueous solution element compound
formula

Objectives

- Classify matter according to its composition.

- Distinguish among elements, compounds, homogeneous mixtures, and heterogeneous
mixtures.

- Relate the properties of matter to its structure.

- Apply the appropriate technique(s) to separate a mixture into its components.

1.2 - Properties & Changes of Malter

Vocabulary
volatile density chemical property
chemical change chemical reaction energy
law of conservation of mass exothermic endothermic
Objectives

- Distinguish between physical and chemical properties.
- Contrast chemical and physical changes.
- Apply the law of conservation of matter to chemical changes.
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CHAPTER 1 NOTES
Chemistry: The Science of Matter

The Scientific Method

e The is the systematic approach used in scientific study.
0 : is the act of gathering information by using your senses
on a macroscopic level.
o . is a testable prediction used to explain an observation (if,
then).
o . is a set of observations used to test a hypothesis.

» Control, independent variable, dependent variable

o . addresses whether or not the hypothesis is supported by
the results found.

o © is an explanation based on many observations and supported
by the results of many experiments.

o © is a fact of nature that is observed so often that it is
accepted as the truth.

Matter & its Properties

. is the science that investigates and explains the structure and
properties of matter.
o is anything that takes up space and has mass.
o is the measure of the amount of matter that an object contains.

o The of matter describe the characteristics and behavior of

matter, including the changes that matter undergoes.

Example

¢ Characteristics that a sample of matter
exhibits without any change in its
identity.




Example

¢ The ability of a substance to combine with
or change into one or more other
substances.

Physical propertias Chemical propertios

» Reddish browsn, shiny » Forms green copper carbonate
compound when in contact with

» Easily shaped into sheets moist air

{malieable) and drawn into wires
{chuctile) + Forms new substances when com-
bined with nitric acid and sulfuric

* Good conductor of heat and s
acid

electricity
» Density = 8.92 g/om?®
» hhelting point = 1085™C
« Boiling point = 2570°C

» Forms a deep blue solution when
in contact with ammonia

s Matter that is large enough to be seen. s Matter that cannot be seen with the
naked eye.
s An observation that can be made without o An observation that uses measurement.
measurcment.

Classifications of Matter

Physical
changes

Heterogeneous
mixtures 7

it blood. v , baking soda,
milk steel iron sugar




Mixtures & Phvsical Changes

A mixture with different compositions. ¢ An observation that uses measurement.

o Itis also referred to as a

Types of Solutions...
o Solid Solutions:

] are solid solutions that contain different metals and sometimes
nonmetallic substances.
o Liguid Solutions:

= The is the substance that is being dissolved.

= The is the substance that does the dissolving.

- When the solvent is water, the solution is called an

A is a combination of two or more substances in which the
basic identity of each substance is not changed.
o Mixtures can be separated into its components by physical processes.

Separation Techniques...

o]
» Used to separate a mixture with widely varying particle size.
o
» Used to separate a liquid mixture.
@]
» Used to separate an aqueous solution.
o]
» Separates a mixture based on polarity.
A is a change in matter that does not involve a change in the

identity of individual substances.

o Matter exists in one of three states ( , , or )

depending on its
o Any change in state is a physical change.

o If a substance is described as being , it becomes a gas easily at room

temperature.

Substances & Chemical Changes

This type of pure substance can be This type of pure substance cannot be
broken down into simpler substances. broken down into simpler substances.
It is a chemical combination of two or They are the simplest form of matter.
more different elements joined together in

a fixed proportion.




o The properties of a compound are the properties of the
elements that compose the compound.

o A is a combination of the chemical symbols that show what elements
make up a compound and the number of atoms of each element.
o A is matter with the same fixed composition and properties.
o Things that are are made up of only one kind of matter.

o Compounds can be separated into their component elements by chemical means.

e A is a process that involves one or more substances changing
into new substances.

o Itis also referred to as a

o The ( } says that in a chemical
change matter is neither created nor destroyed.
¢+ Chemical changes involve an energy change.

o is the capacity to do work.

" is done whenever something is moved.

» Chemical reactions that give off heat energy are called
reactions.

» Chemical reactions that absorb heat energy are called

reactions.
Density
e Density is a physical property of matter.

o) is the amount of matter (mass) contained in a unit of volume.

o The density of solids and liquids is usually measured in grams (mass) per milliliter
(volume).
L]

o For irregularly shaped objects, is used to obtain a volume
measurement.

+ Formula:




Examples...
o What is the density of a piece of wood that has a mass of 25.0 grams and a volume of

29.4 cm3?

Formula: Rearranged formula:

Plug-in numerical values with units:

Solve (answer): Unit:

o Ithrew a plastic ball in the pool for my dog to fetch. The mass of the ball was 125 grams.

What must the volume be to have a density of 0.500 g/ml? I want the ball to float, of
coursel

Formula: Rearranged formula:

Plug-in numerical values with units:

Solve (answer): Unit:
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Chapter 1

CHEMISTRY, THE SCIENCE OF MATTER
Homework Assignment(s)

Homework #1 Due:

1, What is a scientific model? What are its steps? 3 points

2. Jacques Charles described the direct relationship between temperature and volume of ail
gases at constant pressure. Should this be called Charles’s law or Charles s theory?
Explam 3 points

3. A report in the media states that a specific diet will protect individuals from cancer.
However, no data are reported to support thls statement. Is th1s statement a hypothesas or a

conclusion? I point -

4. What is the difference between a hypothesis, a theory, and a law? 3 points

Homework #2 Due:

1. WHat i§ chemistry? I point

2. Define matter. I point

3. List three properties of an orange, 3 points




4{+Ifiyou say that'sulfut.is yellow, you are stating a property of sulfur. What is meant by a .1+
E “property? Is color a physical or chemical property? 2 points

5. How is a qualitative observation différent from ‘a quantitative obsetvatich? “Givé 4n ‘éxaple
of each. 3 points

‘ RS SR L CTEEF |
1. What is the solvent in an aqueous solution of sait? Why are aqueous solutions important? 2 :
points i

sy eaiste sihom ;r’" I oty

ST
2.
a. Salt water
b. Vegetable soup |
c. l4-k gold
1
d. Concrete Sltiuty bV e D et e (v J ] sl a ar erfW |
3. What are the three states of matter? 1 pomt i
1
|

ey L

4, Describe the separation technique that could be used to separate each of the followmg
mixtures. 3 points

b. A nondissolving solid mixed with a liquid

|

. i

a. Two colorless liguids |
|

|

1

¢. Red and blue marbles of same size and mass

Homework #4 Due: DV TSI Er SaTe T4 1 S |

1. Are the following examples of physical changes or chemical changes? 4 points }

a. Water boils

b. A match burns

C. Sugar diSSOlVES in tea A E - ": i giel s B ',’?3.""3'7,":;_: SRR TR S

d. Sodium reacts with water




2. What is energy? What part does it play in chemistry? 2 points

3. Is the overall processing of food in your body an exothermic or endothermic process? 1 point

4. Name the elements contained in the following compounds. 3 points
a. Sodium chloride (NaCl)
b. Ammonia (NH3)
¢. FEthanol (C2HsO)
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Study Guide

1. Define the following vocabulary terms.

a. alloy

SCORE
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Chapter 1

b. aqueous

c. chemical reaction

d. chemistry

e. compound

f. density

g. element

h. energy

i. formula

j. law of conservation of mass




=ik mass RETRCE R

1. matter

m. mixtire - ) - .
n. §olute - o - ) -
o. solution ) ) )
p. solvenht™ T o B i i
i1
g. substance ) o ’ ’
r. volatile - i i ) ) -
9. Namiethé 4 steps of thé scientific metfiod in ofder. ) .
a S -
b.
o - B}
d. T .
3. What is the main difference between a theory and a law?




5. Identify 3 qualitative and 3 quantitative properties in the following advertisement.

FOR SALE: A brand new 4-wheel drive Prius Hybridl Gets great gas mileage, 34 miles per
gallon! Includes black leather seats, air conditioning, and seats 5 passengers] Very
environmerntally friendlyl

QUALITATIVE QUANTITATIVE

6. Identify the following as either a physical or chemical change.

c.
d.

e.

. Sugar dissolving in a glass of iced tea

a
b.

Recycling old aluminum cans to make new ones

A bomb exploding

Photosynthesis

Breaking a piece of glass

7. Write an example of an exothermic reaction and an endothermic reaction.

8. A spoonful of sugar with a mass of 8.8 grams is poured into a graduated cylinder. The
volume reading is 5.5 mL. What is the density of the sugar?




